ABSTRACT From 1978 to 1985 96 patients with their first spontaneous pneumothorax were randomised into three groups, receiving either treatment with simple drainage (34 patients), drainage with tetracycline pleurodesis (33 patients), or drainage with talc pleurodesis (29 patients). There were 58 men and 38 women, aged 18-88 years. There was no significant difference between the three groups in the mean time in hospital or the period for which the drains were retained. The incidence of infection, persistent pneumothorax, and relapse while in hospital was also similar for the three groups. At follow up in 1987 89 patients could be accounted for, with an average follow up period of 4 6 years. The incidence of recurrence was 36% in the simple drainage group, 13% in the tetracycline pleurodesis group, and 8% in the talc pleurodesis group. The difference between the talc and simple drainage groups was significant. None of the methods caused severe short or long term side effects or changes in the follow up chest radiograph. Thoracoscopy, performed on admission in 85 patients, showed normal appearances in 73 patients and small cysts in 12. The thoracoscopic findings were of no value in predicting recurrence. Talc pleurodesis resulted in a significantly lower recurrence rate than simple drainage, tetracycline pleurodesis having intermediate efficacy.
Introduction
Spontaneous pneumothorax may occur in subjects with no history of lung disease (idiopathic) or in those with pre-existing lung disease (secondary), and it often recurs. The recurrence rate is lower in idiopathic than in secondary spontaneous pneumothorax, but the figures vary (from 20% to 50%) in published reports, depending on the selection of patients.' Not surprisingly therefore, approaches to treatment have varied considerably, and have included observation5; aspiration6; pleural drainage with or without suction27 512; pleurodesis with silver nitrate,2 ' tetracycline," " talc,3 16 quinacrine, and fibrin glue'9; and thoracotomy with resection of cysts or with pleurodesis induced by brushing the pleural surface5 20 21 or both. The choice of treatment is influenced by the size of the pneumothorax, clinical symptoms, local practices, technical possibilities, and the presumed recurrence rate. The finding of cysts on the chest radiograph or at thoracoscopy has favoured a have argued in favour of a specific treatment, but only a few2"' have performed controlled studies. Wied and coworkers compared drainage alone with drainage plus silver nitrate pleurodesis in a randomised study,2 finding a recurrence rate of 45% in the group having drainage compared with no recurrence in the group having pleurodesis. In a further study by the same group patients with a first episode of idiopathic spontaneous pneumothorax were randomised to receive either silver nitrate pleurodesis or tetracycline pleurodesis." There were no recurrences in either group, but those having tetracycline pleurodesis had less pleural exudate and required less analgesia. The aim of our randomised, prospective study was to compare the efficacy of three widely used methods in the treatment of a first episode of spontaneous pneumothorax, whether idiopathic or secondary. Patients were followed up to determine recurrence rates, mean time in hospital, and serious side effects with the three forms of treatment. Spontaneous pneumothorax: comparison ofsimple drainage, tak pleurodesis, and tetracycline pleurodesis 629 suction via the initial drain was followed by re-expansion of the lung. In seven patients either one or two additional drains had to be inserted. Three patients have been excluded from follow up: two patients in the drainage only group had to have the initial treatment supplemented by pleurodesis and one needed a thoracotomy to expand the lung. The number of relapses during the period in hospital after removal of the drain did not differ significantly between the three groups (four subjects in the drainage group, three in the tetracycline group, and one in the talc group).
Methods
During the total follow up period ipsilateral recurrence was significantly more common in patients receiving simple drainage (nine out of25) than in those receiving talc pleurodesis (two out of24). Recurrences in those receiving tetracycline (three out of 23) did not differ significantly from either ofthe other two groups. Contralateral pneumothorax occurred in five ofthe 73 patients followed up.
THORACOSCOPY
Thoracoscopy was performed in 85 patients, of whom 73 had normal pleural surfaces or a few traces offibrin only. Twelve patients had bullae or cysts or both and these patients were equally distributed between the three groups. Eleven of the patients with cysts and 54 with normal appearances at thoracoscopy were available for evaluation. One patient with a cyst (9%) and 12 with normal appearances (22%) had had a recurrence (difference not significant).
PAIN DURING THE PROCEDURE AND AT FOLLOW

UP
Pain during the intervention was reported by 18 (69%) of those having drainage only, 17 (74%) in the tetracycline group, and 14 (58%) in the talc group (differences not significant). At follow up occasional lancinating pleural pain on deep inspiration was reported by significantly more of the talc group (9) than of the tetracycline (3) or the simple drainage groups (3). The pain was mild, had not made the patients visit their doctor, and was unveiled only when a specific question was asked. The number of patients reporting stiffness of the chest on deep inspiration at follow up did not differ significantly between those having drainage only (5), tetracycline (2), and talc (4).
CHEST RADIOGRAPH AT FOLLOW UP
At follow up 10 of those who had had talc pleurodesis had obliteration of the lateral costophrenic angle on the chest radiograph, significantly more than in the drainage only (4) and the tetracycline groups (1) . No case of severe pleural thickening was observed.
Discussion
In studies of patients with both idiopathic and secondary spontaneous pneumothorax the rates of recurrence have varied, presumably depending on selection of patients. '1-51013 " No study can claim to be truly cross sectional. Some authors suggest that simple drainage does not lower the recurrence rate.34 A policy of no interference or simple needle aspiration is unlikely to influence the recurrence rate. Information on this is, however, available only from uncontrolled studies of a few patients.56 The recurrence rate after pleurodesis has varied considerably (4-28%), depending on the selection ofpatients and also on the material used for the pleurodesis.3 '
"" Surgical procedures such as thoracotomy with scrubbing of the pleural surface or parietal pleurectomy have been shown to result in very low recurrence rates (0A42.3%). 7 The choice of treatment is difficult when the physician is confronted with an individual patient.2' Even if it were certain that 40% would have a recurrence and 60% would not if treated with simple drainage, the approach would still depend on the physician's attitude to this information. Some would say that there should be the minimum interference necessary to relieve symptoms as 60% of the patients would have no recurrence; others would institute more aggressive treatment to prevent recurrence in the other 40%, and would thereby treat 60% unnecessarily intensively by performing a pleurodesis. Our study was not intended to provide an answer to this problem but to elucidate which of three widely used treatments is best. We found that time in hospital, duration of drainage, and discomfort to the patient were about equal in the three groups. The cost of the three treatments varies little as talc and tetracycline are cheap. In our study thoracoscopy was performed in 85 patients in the hope that this investigation, as in other studies,31417 could help to predict the patients who were likely to have a recurrence. This unfortunately it did not do in our study. The discrepancy between the results of our study and previous studies is difficult to explain. Thoracoscopy was performed by several doctors as an acute service and this may reduce the value of the investigation. Small collapsed cysts may have been overlooked.
Talc pleurodesis in our study was associated with the smallest number of recurrences. The only side effects, apart from more prolonged fever, were the more frequent episodes of lancing chest pain and the higher frequency of obliteration of the lateral costophrenic angle.
Infection of the pleural cavity was not observed in our study. The rise in temperature, which was greatest in the group treated with talc, could be interpreted as a sign of a more pronounced sterile pleurisy in these 630 patients-which again could explain why this treatment resulted in the lowest recurrence rate.
The more extensive pleural changes on the chest radiographs of the patients in the group treated with talc might suggest that pulmonary function had been reduced. We did not measure pulmonary function at follow up, but in a previous study of similar patients we found an insignificant restrictive impairment of pulmonary function after talc poudrage.23 It has been suggested that possible pollution of talc with asbestos could constitute a risk factor for development of mesothelioma. No cases of mesothelioma, however, have been reported in studies from the United Kingdom24 or Denmark23 despite fairly long observation periods. These findings support the use of talc pleurodesis in the treatment of spontaneous pneumothorax when avoidance of recurrence is considered to be important. This study was supported by a grant from the National Union for the Fight Against Pulmonary Diseases.
